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iNfRbDUCXioN- 



INrlS25. within two arid one^half months .after the death of Edward 
. DeMille Campbelli this Sodety saw fit to meiaorialize his achieve- 
ments: ior -all time :by inaugroratingr a series- of annual lectures to be 
^iven each year at the National Metal Congress. It. is a' distin^ished 
honor to be mvited to participate|mi^*series, and. today I have the 
pnv,lege of presenting the tw«^|B^;Oto.pbelI Memorial Lecture. 

It was not my good forfuh^^^rofessor CampbeD. except 
through his many students ani^^^ffC^Vritings: Even had I at- 
tended the University of Michiganif^here he. graced the. faculty for 

crossed in point of time 
because ^e- died" some; foiir years befcnre I was ready to enter coIJege 
There are literally two^^^eneratiofe separating our metallurg^caJ 



On .the other hand, I do Jknow|that the -interveniiir yekrs^ 
not dimmed the impressive stature Sf thlsi man; a^ anTinspin-ng-" edu- 
cator, as a versatile inyesfiptof indf above allr ai-a;lasti^ 
of mdomitable courage. For, if I^^mSx remind you. Professor Cainp- ' 
ben was only twenty-eight years^Sl^lLf hen a laboratorjr experiment 
«ploded m.his face, and he los^lir sight of both eyes. A.^ H. 

v.as back at hts deslt.-a bread white -bandage over his ey«; Conduct- ■ 
\%f=S?sSS^and=superyjsing lato^ From th^n on' in total 

wierg^cally pursued his pr6fessi'^-i ^™i:r-^^H:i:r!:^^i^ <^af!?^r 



5??^?^*3S5?^«J'I?<=»;in,tbeme^^^^^^^^ 
iS;^--. ^J5^'^fP™.:;Pfof«sorjC^^ 

greatly mteres^ed in the constitutlpn aSrheat ' Weatment 6f stW^He 
^:;fya?tiai]ariy co^ iif^MSi^^ifttef 
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retained austenite and M,. Qualitatively,, there 'is g-.ood correspond- 
ence between these two factors .oyer much wider limits. Table IV 
Ifsts nine- efements in order o£ their effect on M«, and it is evident 
that the same order applies to their effect on austenite retention. 
As. might b^ expected, the two elements, cobalt and aluminum, which 
raise M, also lower the amount of retained austenite. 




0,4 : o.e . aS; .1:0 

% Carbortin 'AusteniTe 

Tji . Carbon Content on Retained Auitenttc in 

n.^'l*.*?^''***" A.^ and . A.«, and 

quenc&eit. water or brine,. . \ . - 



Carbon is/ by far, the most potent element of those lisfed in- \ts 
effect on austenite retpnunr,: The value shbwn' in* • Jable IV is 
esdmated from the sfope bf t^^ band in Fig. 15 at the ifa carbon 
level, Qf course, all the factors m Table IV are approximations, i 
and should be regarded merely as rougli guides. ITi^ apply ohly 
to the .chemistry of the austenite, and not to the compositibn of the 
steel as a whole wheb undissolved carbide or ferrite is present 




RefatJonshfp' Between 



Table IV 
the EfTecta of Elementa oct M« 
Retnlnlhp AtiatenJta 



and on. Propenalty for 



Carbon 



Chrontiiun' ...... 

Ntcfcel 

Mbljrbdcnum . . . . 

Tunffsten 

Silicon 

Cobalt 

Alumfnum ...... 

In presence of 1% carbon. 



C&anffe of Ma per 1% 
o£ Element (48) 

. . . . -^S40 'F 

— 6C 

,. . . — 40 

— JO 

... — 20 

... — 20 

... — 20 

... + 10 (49) 

... + 30(49) 



Cbange of Rctunecf Austenite* 


per I%i of Element (49) 




HS^ ■ 




-11. 




-10 (15) 
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Reference 2: 

Title: Machine and IVIetal Material for Young Engineers 
Publication: by Maruzen Co. LTD. 
Published Date: April 30, 1967 

14 Low carbon alloy steel 

14.1 Special steel for structural material 

14.1.1 Special steel with Ni-Cr and Nl-Cr-Mo structure 

Page 175, Lines 6 to 8 

On the other hand, if Cr Is alloyed to the steel, in the composition range 
of the steel for structures, most of Cr condenses and exists in the cementite, and 
it is solid-soluble in a martensite by quenching. So, this will enlarge the strength 
of steel considerably while increasing softening resistance characteristics over 
martensite tempering. 
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Effect of Mo 



Effect of Mo 



Hardness 




Effect of N 



Conventional 



Tempering Temperature 



